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CURRENT TOPICS 


Multiplex Radio Transmission.—A system of multiplex radio transmission 
has been perfected by Dr. Edwin H. Armstrong, professor of Electrical En- 
gineering at Columbia University, and John H. Bose, of Columbia’s Marcellus 
Hartley Research Laboratories. This system, which enables FM_ broad- 
casting stations to transmit simultaneously two or more different programs, 
is the most recent development based on principles which were described by 
Dr. Armstrong in 1935. The new development, however, employs a number 
of improvements created since World War II. The result, according to Dr. 
Armstrong, will be to double, at least, the effective function of the FM trans- 
mitter, ‘‘with obvious far-reaching effects on the methods of broadcasting 
radio communications of all kinds.”’ 

Several! new types of service are made possible by this new system. An FM 
station, for example, can transmit a musical program on one channel, and send 
out on a second channel a voice program such as a speech, news bulletins or an 
advertising program; or it can transmit a single program stereophbnically on 
the two channels. It can also act to transmit two independent musical pro- 
grams so as to relay along a program to another station which it itself is not 
carrying on the main channel. All of these methods of operation have been 
successfully tested at Dr. Armstrong’s Alpine FM transmitter, KE2XCC, at 
Alpine, N. J. Dr. Armstrong added that, of course, the system would not be 
limited to two channels only. 

The present-day FM set is quite unaffected by the presence of the second 
channel, Dr. Armstrong said. Listeners on present-day FM sets, in fact, are 
unaware that there is a second program from Alpine that they are missing. 
Such two-channel transmissions have passed unnoticed for several years from 
the Alpine station. In order to receive the second channel, a modified form 
of FM receiver will be necessary, but the number of additional parts required 
will not unduly increase the cost of the set. 

While multiplex operation of FM in the communications field has been in 
practical use for some years, its use in broadcasting presented problems not 
important in the communications field. These problems have been studied 
and successfully disposed of in several years of quiet work in the Marcellus 
Hartley Research Laboratories at Columbia and in experimental tests at the 
Alpine transmitter, with the result that the system has been brought to a 
practical entity, according to Dr. Armstrong. The credit for the engineering 
of the system, he said, belongs to Mr. Rose who, with Perry Osborn, chief 
engineer of the Alpine station, directed the experimental work. 

He added that the real significance of the new system is that FM will pre- 
vail as the final aural system. It would be completely impossible to multi- 
plex on any AM system, either on the standard hand, or on a very high fre- 
quency (v.h.f.) band of the same frequency as the FM stations, and a station 
operator who can sell time on two channels obviously will outsell eventually 
the station operator with only one. The cost of equipping a transmitter for 
multiplex operation is not high. ‘Transmitters already equipped with Serra- 
soid modulators which are employed in the new system are most readily sus- 
ceptible to change, he said. Receiver prices will doubtless follow the course 
they have always taken since the superheterodyne receiver was introduced, 
producing a set ultimately fitting the capabilities of everyone’s pocket-book. 
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bringing rock fill to the various levels 
of the mine. Control chutes have 
been installed in the raise for handling 
the gravel at each station. Cement is 
brought from surface by the mine’s 
regular transportation system. 

Located in large rooms which pro- 
vide ample space for cement storage, 
the mixers can produce a 16-cu. ft. 
batch of concrete every three minutes. 
It is poured into the placer, a cylinder 
23 ft. in diameter by 10 ft. long, into 
which compressed air is then intro- 
duced from the mine’s main air line. 

From the placer the “‘air-borne”’ 
concrete is blown through a line of 6- 
in. steel pipe which carries it along 
levels, up or down manways, and 
through twists and turns of the mine’s 
workings until finally, perhaps a quar- 
ter of a mile or more from the mixing 
station, it drops right into the forms 
at the construction site. 

At 90-deg. turns in the line T-bends 
are used; an air cushion which forms 
in the dead end of the T greatly re- 
duces abrasion from the concrete. 
On long curves sections of 8-in. pipe 
are inserted, with Ni-Hard liners; 
standard steel elbows last as little as 
two hours under the impact of the 
concrete at these turns but the Ni- 
Hard liners, made of a very tough 
nickel alloy, were unchanged after six 
months of operation. 

The men operating the concrete 
placers take pride in the astonishing 
performances racked up to date. Best 
“up” delivery so far was a total of 
1,315 feet from the 20 level placer, 
consisting of 875 ft. on 20 level, up 
210 ft. on a 47-deg. incline, 100 ft. on 
the level, up 50 ft. at 90 deg., and 
finally 80 ft. on the level. The 6 level 
station takes credit for the longest 
“down"’ delivery to date, a total of 
1670 ft. from the placer into the forms 
for a new slusher station on 14 level. 
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Miniature Motor for Use in Bomb- 
ers.—A miniature direct-current mo- 
tor, probably the smallest ever built 
by General Electric, is currently being 
produced by the company’s Specialty 
Motor Sub-Department for use in 
defense systems of the most advanced 
operational bombers. 

About the size of an ordinary ink 
bottle—1 in. in diameter and 2} in. 
long—the tiny motor weighs approxi- 
mately eight ounces. Rated at two- 
thousandths (0.002) horsepower at a 
speed of 6500 rpm., it is so sensitive 
that it is controlled by the output of 
two small vacuum tubes. 

Of the split-shunt, reversible-rota- 
tion type, drawing maximum arma- 
ture currents of 0.8 ampere from a 
28-volt line, the ‘‘Tom Thumb drive” 
is required to withstand a high poten- 
tial of 1500-volts above the ground. 
It is capable of responding to field 
currents of 0.00075 amps. 

The small motor is designed to be 
at home at sea-level atmospheres or 
at altitudes as much as 50,000 ft., and 
in temperatures as low as —69 F. It 
is unaffected by dry, hot, or humid 
environmental conditions, according 
to G-E engineers. 


Planes and Oil Aid Weed Control.— 
When Orville and Wilbur Wright ush- 
ered in the age of powered flight 50 
years ago, they probably didn’t dream 
of the multitudes of uses to which 
Americans would put airplanes. An 
important use is the control of weeds 
by means of airborne sprays. Not 
only farms, ranches and home gardens 
benefit from the spraying, but air- 
ports, oil installations and railroad 
rights-of-way are kept free of mes- 
quite, poison ivy, poison oak, barberry 
and brambles. Oil, a partner in these 
operations, serves both as fuel for the 
planes and in the form of petro-chem- 
icals in the sprays. 


INDEX TO VOLUME 256 
July to December, 1953 


References with (N) are Notes from the National Bureau of Standards 
and those with (C) are Current Topics. 


A 


Accounting. Magnetic drum calculator, 
300(C) 

Control of air ion density in rooms 
(Skilling and Beckett), 423 
Airconditioning. Automatic residential heat- 

ing and air conditioning system, 602(C) 


Aircraft. Fifty years of flying progress 


Air. 


(Loening), 493 
New airplane battery is ready, 490(C) 
New hydraulic pump motor for jet bombers, 

394(C) 

Aldrich, Leland E.: 


equations, 59 


Solution of algebraic 


Algebraic equations. Solution of algebraic 
equations (Aldrich), 59 
Applied research. Research—its goal in in- 
dustry (Groves), 27 
Artificial limbs. The mechanical design of 
muscle-operated arm protheses (Blaschke 
and Taylor), 435 
Asbestos. Reclamation of asbestos, 368(N) 
Asphalt. Paper snow fence, 102(C) 
Astronomy. Poland receives priceless Coper- 
nicus manuscript from Czechoslovakia, 
550(C) 
Radio astronomy (Klinger), 353 
Astrophysics. Applications of microwaves in 
scientific research (Klinger), 129 
Radio astronomy (Klinger), 353 
Atomic energy. The atom age: from boat- 
in-bottle to sub-in-sphere, 254(C) 
Color film on nuclear fission avaiiable, 
398(C) 
Automobiles. Electronic control for auto- 
matic driving, 393(C) 
Aviation. Fifty years of flying progress 
(Loening), 493 
First propulsion equipment installed for 
world’s largest wind tunnel, 301(C) 
New ignition exciter for turbo jet engines, 


26(C) 
604 


Planes and oil aid weed control, 603(C) 
The safety belt vindicated, 324(C) 


B 


Batteries. New airplane battery is ready, 
490(C) 
Bearings. 
597(C) 
Beckett, John C. and H. H. Skilling: Control 
of air ion density in rooms, 423 
Berger, W. J. and Edward Saibel: On the in- 
version of continuant matrices, 249 
Binoculars. Prevention of mold growth in 
binoculars, 491(C) 
Bio-engineering. The mechanical design of 
muscle-operated arm protheses (Blaschke 
and Taylor), 435 
Biology. Photosynthesis in plant life, 599(C) 
Bio-mechanics. The mechanical design of 
muscle-operated arm protheses (Blaschke 
and Taylor), 435 
Blaschke, Alfred C. and Craig L. Taylor: The 
mechanical design of muscle-operated 
arm protheses, 435 
Blasting. New blasting technique, 396(C) 
Boats. ‘‘Flying’’ boats without wings, 
202(C) 
Book reviews 
Aiken, Daymond J. and Kenneth B. 
Henderson: Algebra: its big ideas and 
basic skills, Book II, 389 
Barnett, E. de Barry and C. L. Wilson: 
Inorganic chemistry, 386 
Batchelor, G. E.: The theory of homo- 
geneous turbulence, 192 
Bateman, Harry: Higher transcendental 
functions, Vol. I, 590 
Berriman, A. E.: Historical metrology, 386 
Blatt, John M. and Victor F. Weisskopf : 
Theoretical nuclear physics, 482 
Boone, E. Milton: Circuit theory of electron 
devices, 591 


Protection for tiny bearings, 


Dec., 1953.] 


Brautlecht, Charles Andrew: Starch, 99 

Brewster, Ray Q.: Organic chemistry, 200 

Brooks, C. E. P. and N. Carruthers: Hand- 
book of statistical methods in meteor- 
ology, 294 

Bush, George P. and Lowell H. Hattery, 
ed.: Teamwork in research, 96 

Case, Samuel L. and Kent Van Horn: 
Aluminum in iron and steel, 383 

Cazaud, R.: Fatigue of metals, 586 

Clark, Charles E.: An introduction to 
statistics, 97 

Cooper, Gordon: Along the great rivers, 390 

Croft, Terrell: American electricians’ hand- 
book, 99 

Crow, Leonard R.: Synchros, self-synchro- 
nous devices and electrical servo-mecha- 
nisms, 196 

Curran, S. C.: Luminescence and the scintil- 
lation counter, 480 

Dingle, Herbert: The scientific adventure, 
191 

Dommasch, Daniel O.: Elements of pro- 
peller and helicopter aerodynamics, 290 

Doob, J. L.: Stochastic processes, 190 

Doyle, Lawrence E.: Metal machining, 479 

DuMond, T. C.: Fabricated materials and 
parts, 594 

Dunlop, A. P. and F. N. Peters: The furans, 
481 

Egloff, Gustav: Physical constants of hy- 
drocarbons, Vol. V, 593 

Enos, George M. and William E. Fontaine: 
Elements of heat treatment, 594 

Firsoff, V. A.: Our neighbor worlds, 389 

Frisch, O. R., ed.: Progress in nuclear 
physics, 97 

Geldard, Frank A.: The human senses, 296 

Greenstein, Jesse R. and Alexander Had- 
dow, ed.: Advances in cancer research, 
292 

Grinter, Linton E.: Engineering mechanics, 
478 

Gruen, Gerhard J.: Tool engineers’ data 
book, 200 

Gurney, Ronald W.: Ionic processes in 
solution, 586 

Haber, Heinz: Man in space, 383 

Haines, John E.: Automatic control of 
heating and air conditioning, 479 

Hall, Cecil E.: Introduction to electron 
microscopy, 595 

Harbaugh, M. J. and A. L. Goodrich: 
Fundamentals of biology, 390 


INDEX 


605 

Healy, W. L. and A. H. Rau: Simplified 
drafting practice, 98 

Henney, Keith, ed.: Index to M. I. T. 
Radiation Lab. Series, 297 

Hovanitz, William: Textbook of genetics, 
596 

Ingersoll, Leonard Rose, Miles Jay Martin 
and Theodore Alton Rouse: A laboratory 
manual of experiments in physics, 297 

Jones, Richard W.: Electric control systems, 
388 

Kaswell, Ernest R.: Textile fibers, yarns 
and fabrics, 297 

Ketelaar, J. A. A.: Chemical constitution, 
290 

Kiely, D. G.: Dielectric aerials, 481 

Kittel, Charles: Introduction to solid state 
physics, 387 

Klemperer, O.: Electron optics, 482 

Kraus, John D.: Electromagnetics, 96 

Krauskopf, Konrad Bates: Fundamentals 
of physical science, 199 

Langlois-Berthelot, R.: 
machines, 291 

Larsen, Harold, comp: Rinehart mathe- 
matical tables, formulas and curves, 200 

Leicester, Henry M., ed.: Chymia, Vol. 4, 
593 

Little, Noel C.: Physics, 294 

Lowenstein, Lloyd L.: Beginning algebra 
for college students, 298 

Lyttleton, R. A.: The stability of rotating 
liquid masses, 476 

Margenau, Henry, William W. Watson and 
C. G. Montgomery: Physics principles 
and applications, 298 

Martin, M. H., ed.: Fluid dynamics, Vol. 
IV, 385 

McElvain, Samuel M.: The characteriza- 
tion of organic compounds, 99 

Menzel, Donald: Mathematical physics, 477 

Milne, William Edmund: Numerical solu- 
tions of differential equations, 195 

Miner, Car! S. and N. N. Dalton, ed.: 
Glycerol, 193 

Mooney, David A.: Mechanical engineering 
thermodynamics, 589 

Moore, Clifford B.: Ways of mammals, 596 

Moyer, John W.: Practical taxidermy, 390 

Parker, Harry: Simplified design of roof 
trusses for architects and builders, 390 

Parrish, W., M.G. Ekstein and B. W. Irwin: 
Data for X-ray nalysis, Vol. II, 391 


Electro-magnetic 


606 


Parrish, W. and B. W. Irwin: Data for X- 
ray analysis, Vol. I, 391 

Peterson, William H. and Frank M. Strong: 
General biochemistry, 384 

Pitzer, Kenneth S.: Quantum chemistry, 
195 

Pumphrey, Fred H.: Electrical engineering, 
596 

Quigley, Jr., ed.: 
595 

Ramo, John R. Whinnery 
Fields and waves in modern radio, 390 


New screen techniques, 


Simon and 


Riegel, E. Raymond: Chemical 
machinery, 199 

Rietz, and C. G. Pollard: 
Problems in organic chemistry, 596 


50-100 binomial tables, 


process 
Edward G 


Romig, Harry G.: 
390 

Rosenauer, N. and A. H. Willis: Kinematics 
of mechanisms, 197 

Rosin, Jacob and Max Eastman: The road 
to abundance, 289 

Rosser, J. Barkley: Logic for mathema- 
ticians, 95 

Rouse, Hunter and J. W. 
mechanics, 295 

Rudin, Walter: Principles of mathematical 
analysis, 382 

Rudolfs, Willem, ed.: Industrial wastes 
their disposal and treatment, 592 


Howe: Basic 


Samuelson, O.: Ion exchangers in analytical 
chemistry, 291 

Segré, E., ed.: Experimental nuclear 
physics, Vol. I, 293 

Shand, S. James: Rocks for chemists, 590 

Sisler, Harry H., Calvin A. VanderWerf and 
Arthur W. Davidson: College chemistry 

~a systematic approach, 200 

Spear, F. G.: Radiation and living cells, 
293 

Spotts, M. F.: Design of machine elements, 
199 

Starr, A. T.: Radioand radar technique, 194 

Street, Philip: Between the tides, 289 


Structural principles and data, 295 

Sweeney, R. J.: Measurement techniques 
in mechanical engineering, 480 

Thomas, T. S. E.: Physical formulae, 99 


Timbie, William H.: Elements of elec- 
tricity, 98 

Toulmin, Stephen: 
science, 197 


Richard 


The philosophy of 


von Mises, and Theodore Von 


INDEX 


Dg. e. 4. 


Karman, ed.: Advances in applied me- 
chanics, Vol. III, 476 
Walker, J. Frederic: Formaldehyde, 590 
West, P. W., M. M. Vick and A. L. Le- 
Rosen: Qualitative analysis and ana- 
lytical chemical separations, 198 
Westwood, W. and A. Mayer: Chemical 
analysis of cast iron and _ foundry 
materials, 198 
Wold, Herman: Demand analysis, 296 
Woods, Baldwin M. and E. Paul DeGarmo: 
Introduction to engineering economy, 199 
Wylie, C. R., Jr.: Calculus, 200 

Broadcasting. ‘‘Obstacle-gain’’ VHF trans- 
mission, 460(N) 

Brooks, Herbert B.: Electrical indicating in- 
struments used in early Edison central 
stations, 401 

Biichi, Alfred: Introduction to monograph on 
exhaust turbocharging (Eksergian), 57 


& 


Arctic cable, 176(C) 
drum 


Cable. 
Calculators. 
300(C) 
‘alibration. Photographic method of gradu- 
ating precision instrument dials, 397(C) 
Vibration pickup calibrator, 559(N) 
tantalum capacitor, 


Magnetic calculator, 


‘apacitors. Tiny 
487(C) 

‘asting. Casting 
487(C) 

‘avity resonators. 
waves in scientific research (Klinger), 129 

The mechanical design of mus- 


(Blaschke 


titanium metal shapes, 


Applications of micro- 


‘ineplasty. 
cle-operated arm 
and Taylor), 435 

Adaptable 


protheses 


Circuitry. electronic — chassis, 
560(N) 

Electronic circuits on cloth, 38(C) 

Vacuum coater, 166(C) 


Photography in body 


Coatings. 
Color photography. 
cavities, 398(C) 
Communications. 
meter, 178(N) 
Improved radio teletype, 103(C) 
Complementary energy. The principle of 
complementary energy in nonlinear elas- 
ticity theory (Langhaar), 255 
On the inversion 
(Berger and 


Frequency deviation 


Computational methods. 
of continuant matrices 
Saibel), 249 


Dec., 1953.] 

Computers. Electronic ‘giant brain” has 
memory improved, 303(C) 

Magnetic drum calculator, 300(C) 

Concrete. ‘‘Air-borne’’ concrete, mixed un- 
derground, 602(C) 

Conductivity. The case of charged density 
distribution versus semi-permanent polar- 
ization as a basis for electret behavior 
(Swann), 167 

Continuant matrices. On the inversion of 
continuant matrices (Berger and Saibel), 
249 

Control of air ion density in rooms (Skilling 
and Beckett), 423 

Cooling. Methods for cooling 
103(C) 

Copernicus. Poland receives priceless Coper- 
nicus manuscript from Czechoslovakia, 
550(C) 

Corona. Corona detector for 
equipment, 491(C) 

Corrosion. Sensitive corrosion 
ments with an interferometer, 72(N) 

Unscientific devices alleged to prevent 
corrosion, 490(C) 
Radio astronomy (Klinger), 


transistors, 


high-voltage 


measure- 


Cosmic rays. 
353 
Coulson, Thomas: The first hundred years of 
research at The Franklin Institute, 1! 

The story of domestic lighting, 205 
Court, Arnold: Wind extremes as design 
factors, 39 
Criminology. Industrial television solves a 
crime, 486(C) 
Ferroelectric 


Crystals. ‘“‘memory”’ crystals, 
304(C) 

Cunningham, W. J.: Amplitude variations in 
a frequency-modulated oscillator, 311 

Cushioning material developed, 104(C) 

Cushioning material for radar darkrooms, 


202(C) 
D 


Dehydration. Radioactive water aids in 
food processing, 38(C) 
Design. Adaptable _ electronic 
560(N) 
The mechanical design of muscle-operated 
arm protheses (Blaschke and Taylor), 435 
Wind extremes as design factors (Court), 
39 
Detergents used in oil fields, 103(C) 


chassis, 


INDEX 


607 


Differential equations. On interaction of 
non-linear oscillations (Minorsky), 147 
A method for solving third and higher order 
nonlinear differential equations (Ku), 
229 
Dishwasher. Laboratory dishwasher, 492(C) 


E 


Edison, Thomas A. Electrical indicating in- 
struments used in early Edison central 
stations (Brooks), 401 

Education. Industry's responsibility in the 
shortage of engineers (Liversidge), 305 

Efficiency. Industrial ‘‘erector set,’’ 201(C) 

Eksergian, Rupen: Introduction to mono- 
graph on exhaust turbocharging, 57 

The principle of complementary 

theory 


Elasticity. 
energy in nonlinear elasticity 
(Langhaar), 255 

Electrets. The case of charged density dis- 
tribution versus semi-permanent polariza- 
tion as a basis for electret behavior 
(Swann), 167 

Electrical appliances. 
washer, 492(C) 

Electrical contacts. Silver graphite sliding 
contacts or brushes, 303(C) 

Electricity. Electrical indicating 
ments used in early 
stations (Brooks), 401 

Lightning resistance of porcelain insulators, 
367(N) 

Electrodynamics. The meaning of the vector 
Laplacian (Moon and Spencer), 551 
Electroluminescence. ‘‘Cold’’ light, 166(C) 
Electromagnetics. The meaning of the vec- 

tor Laplacian (Moon and Spencer), 551 


Laboratory — dish- 


instru- 


Edison central 


TEM waves in cylindrical systems (Moon 
and Spencer), 325 
Electromechanics. A 
71(N) 
Electronics. 
103(C) 
Adaptable electronic chassis, 560(N) 
“Cellular” electronic construction, 268(N) 
Electronic circuits on cloth, 38(C) 
Electronic control for automatic driving, 
393(C) 
Electronic ‘‘giant brain’’ has memory im- 
proved, 303(C) 
“Flying watchman,”’ 202(C) 
Improved radio teletype, 103(C) 
Magnetic drum calculator, 300(C) 
Project Tinkertoy, 597(C) 


simple magnetizer, 


0.25-watt axial lead resistor, 


608 INDEX 


Tiny tantalum capacitor, 487(C) 
Vibration generator for electron tubes, 
177(N) 

Energy. The principle of complementary 
energy in nonlinear elasticity theory 
(Langhaar), 255 

Engineering. Industry's responsibility in the 
shortage of engineers (Liversidge), 305 

Engines. New ignition exciter for turbo jet 
engines, 26(C) 

Exhaust turbocharging 
monograph on exhaust turbocharging 


Introduction to 


(Eksergian), 57 


Fairless, Benjamin F.: Mid-century miracle, 
109 

Fatigue. Fatigue properties of music wire 
and springs, 459(N) 

Fence. Paper snow fence, 102(C) 

Ferroelectricity. Ferroelectric ‘‘memory"’ 
crystals, 304(C) 

Film. New orthochromatic sheet film, 397(C) 

Finishes. Vacuum coater, 166(C) 

Fire prevention. Let’s stay in business, 
392(C) 
Fire protection 

Let's stay in business, 392(C) 
First aid. The dying manikin, 489(C) 
Fission. Color film on nuclear fission avail- 
able, 398(C) 
Flexible circuits 
38(C) 
Flow. On turbulent flow in circular pipe 
(Pai), 337 
Food. Radioactive water aids in food pro- 
cessing, 38(C) 
The Franklin Institute 
Annual report of the Board of Managers for 
the year 1952, 74 
Bartol Research Foundation Notes: 
Danforth, W. E.: Color phenomena it 
thorium oxide, 277 
Marshall, J. F.: The theory of secondary 


“Flying watchman,” 202(C) 


Electronic circuits on cloth, 


emission, 279 

Marshall, J. F., M. A. Pomerantz and 
R. A. Shatas: Secondary electron emis- 
sion produced by high energy primary 
electrons, 574 

Marshall, J. F. and R. A. Shatas: Linear 
electron accelerator, 280 

McClure, G. W.: Measurement of specific 
ionization of primary cosmic rays near 
the geomagnetic equator, 576 


iy. ea 


McClure, G. W. and M. A. Pomerantz: 
The variation with latitude of the 
alpha particles in the primary cosmic 
radiation, 575 

Metzger, F. R. and W. B. Todd: Gamma- 
gamma angular correlation in Se”, 277 

Pomerantz, M.- A.: Properties of the 
primary cosmic radiation near the 
geomagnetic equator, 573 

Rothman, M. A., D. W. Kent, Jr. and C. 
E. Mandeville: The scattering of fast 
neutrons by iron, lead and chromium, 
278 

Rothman, M. A. and C. E. Mandeville: 
Inelastic scattering of fast neutrons by 
bismuth and nickel, 572 

Saraf, B. L., J. Varma and C. E. Mande- 
ville: Radiations from As?’ and Ge”, 
279 

Swann, W. F. G.: General statement, 276 

Swann, W. F. G.: Reynelds numbers and 
associated matters, 572 

Varma, Jagdish, Babulal Saraf and C. E. 
Mandeville: The disintegration of 
Mo”, 573 

Weinrich, O. A., W. E. Danforth and D. 
L. Goldwater: Electronic phenomena 
in thorium oxide, 572 

Whitehead, W. D. and S. C. Snowdon: 
Angular distribution of neutrons scat- 
tered from aluminum, iron and lead, 
278 

Biochemical Research Foundation Notes: 

Cramer, Francis B.: Improved isolation 
of L-arabinose from mesquite gum, 93 

Cramer, Francis B. and George A. 
Naimark: A colorimetric method for 
estimating 2-desoxyglucose, 379 

Ely, J. O. and M. H. Ross: Phosphatase 
activity in rat liver in relation to cells 
and mitochondria, 473 

McDonald, Ellice: The future of cancer 
research, 283 

Naimark, George M. and William A. 
Mosher: Abstract of Effects of sonic 
vibration on the proteolytic activity of 
pepsin, 184 

Woodward, Gladys E., Francis B. Cramer 
and Marie T. Hudson: Carbohydrate 
analogs as antagonists of glucose in 
carbohydrate metabolism of yeast, 577 

Budd, Edward G. Lecture: Mid-century 

miracle (Fairless), 109 


Dec., 1953.] 


Committee on Science and the Arts: Ab- 
stract of Proceedings, June 10, 1953, 84; 
November 11, 1953, 563 
The first hundred years of research at The 
Franklin Institute (Coulson), 1 
Franklin Institute Laboratories Notes: 
Brown, Howard H.: Gyroscope research 
at The Franklin Institute, 281 

Franklin, A. D.: Magnetization curves 
of powdered iron, 90 

Herczeg, Louis S.: An 18-channel spec- 
trometer, 471 

Jaumot, Frank E., Jr. and Leonard 
Muldawer : Experimental iron carbonyl] 
powders, 377 

Marvin, R. H.: Pivoted-shoe bearings, 89 

Marvin, R. H.: Testing of a hydraulic 
motor, 569 

Shugarts, William W., Jr.: Measuring 
friction at high speeds, 187 

Introduction to monograph on-exhaust tur- 
bocharging (Eksergian), 57 

Journal of The Franklin Institute, 83, 183, 
272, 373, 468, 562 

Library, 84, 181, 270, 371, 466, 564 

Medal Day Proceedings, at The Franklin 
Institute, 523 

Membership, 83, 374, 468, 563 

Museum Notes: “Oil Serves America,"’ 87; 
Naval aviation exhibit, 185; Frank- 
liniana, 273; James Watt (1736-1819), 
375; Papermaking, 469; Wright Brothers’ 
Model B, No. 13, 567 

Stated Meetings: Minutes, October 21, 
1953, 464; November 18, 1953, 562 

Vermilye Medal presentation, 105 

Frequency modulation. Amplitude 
tions in a frequency-modulated oscillator 
(Cunningham), 311 

“Obstacle-gain” VHF transmission, 460(N) 

Fuel. Hydrazine—a new tonnage chemical, 


299(C) 


varia- 


G 


Gas industrial truck with electric trans- 
mission, 70(C) 
Gas turbines used for oil wells, 254(C) 
The thermodynamics of critical phenomena 
in gases (Lee), 245 
Gas turbines. Gas turbines 
wells, 254(C) 
Germanium. Transistors for 
100(C) 
Gibbs, William Francis, The 
States,’’ 545 


Gas. 


used for oil 
television ?, 


“SS. United 


INDEX 


609 


Goniometer. Versatile photometric goniom- 
eter, 266(N) 
Groves, Leslie R.: Research—its goal in in- 
dustry, 27 
H 


Heat pumps. Automatic residential heating 
and air conditioning system, 602(C) 
Heating. Automatic residential heating and 

air conditioning system, 602(C) 
Helical springs. Fatigue properties of music 
wire and springs, 459(N) 
High-speed photography. 
second pictures, 600(C) 
History. Electrical indicating 
used in early Edison central stations 
(Brooks), 401 
Fifty years of flying progress (Loening), 493 
The first hundred years of research at The 
Franklin Institute (Coulson), 1 
Poland receives priceless Copernicus manu- 
script from Czechoslovakia, 550(C) 
The story of domestic lighting (Coulson), 
205 
Hydrazine. Hydrazine—a 
chemical, 299(C) 
“Flying” boats without wings, 


Millionth-of-a- 


instruments 


new tonnage 
Hydrofoils. 
202(C) 

I 


Illumination. “Cold” light, 166(C) 
Lighting engineers’ show, 597(C) 
The story of domestic lighting (Coulson), 
205 
Incompressible fluids. 
circular pipe (Pai), 337 


On turbulent flow in 


Index of refraction. 
463(N) 

Industrial chemicals. 
tonnage chemical, 299(C) 

Mid-century 


Improved refractometer, 


Hydrazine—a new 


Industrial relations. miracle 
(Fairless), 109 
Industrial television. Industrial 
solves a crime, 486(C) 
Industry. Industry's responsibility in the © 
shortage of engineers (Liversidge), 305 
Research—its goal in industry (Groves), 
27 
Infrared cooking. 
597(C) 
Instruments. 
voltage equipment, 491(C) 
Electrical indicating instruments used in 
early Edison central stations (Brooks), 
401 


television 


Lighting engineers’ show, 


€orona detector for high- 


610 


Frequency deviation meter, 178(N) 
Improved laboratory standard d-c. volt- 
meter, 102(C) 
Improved refractometers, 463(N) 
New particle-size distribution analyzer, 
204(C) 
Photographic method of graduating pre- 
cision instrument dials, 397(C) 
Remote handling tongs, 400(C) 
Sensitive corrosion measurements with an 
interferometer, 72(N) 
Spectrograph for modest budgets, 399(C) 
Versatile photometric goniometer, 266(N) 
Vibration pickup calibrator, 559(N) 
Insulators. Corona detector for high-voltage 
equipment, 491 (C) 
Lightning resistance of porcelain insulators, 
367(N) ‘ 
Interferometer. Sensitive corrosion measure- 
ments with an interferometer, 72(N) 
Inversion of matrices. On the inversion of 
continuant matrices (Berger and Saibel), 
249 
Ion density. Control of air ion density in 
rooms (Skilling and Beckett), 423 
Ion generation. Control of air ion density in 
rooms (Skilling and Beckett), 423 
Ionization. Control of air ion density in 
rooms (Skilling and Beckett), 423 


Jet engines. Industrial ‘‘erector set,’’ 201(C) 
New hydraulic pump motor for jet bombers, 
394(C) 
New ignition exciter for turbo jet engines, 
26(C) 
K 


Klinger, Hans Herbert : Applications of micro- 
waves in scientific research, 129 
Radio astronomy, 353 
Ku, Y. H.: A method for solving third and 
higher order nonlinear differertial equa- 
tions, 229 


L 


Laboratory dishwasher, 492(C) 

Lamps. The story of 
(Coulson), 205 

Langhaar, Henry L.: 
plementary energy in nonlinear elasticity 
theory, 255 


domestic lighting 


The principle of com- 


Latex. Cushioning material developed, 


104(C) 


INDEX y.-Pat. 


Lee, J. F.: The thermodynamics of critical 
phenomena in gases, 245 
Lighting. “‘Cold” light, 166(C) 
Lighting engineers’ show, 597(C) 
Millionth-of-a-second pictures, 600(C) 
New constant-current street lighting trans- 
former, 600(C) 
The story of domestic lighting (Coulson), 
205 
Lightning. Lightning resistance of porcelain 
insulators, 367(N) 
Liversidge, Horace P.: Industry's responsi- 
bility in the shortage of engineers, 305 
Loening, Grover: Fifty years of flying prog- 
ress, 493 
Low temperature. Arctic cable, 176(C) 
Lubricants. Low viscosity lubricant helps 
reduce radio noise, 38(C) 
Lysine polypeptides synthesized, 201(C) 


M 


Machine tools. Ultrasonic machine tool, 
203(C) 

Magnetics. Electronic “giant 
memory improved, 303(C) 

Magnetization. A simple magnetizer, 71(N) 

Tiny Alnico magnet does six jobs at once, 
550(C) 

Management. Industry’s responsibility in 
the shortage of engineers (Liversidge), 
305 

Let’s stay in business, 392(C) 
Mid-century miracle (Fairless), 109 


Industrial 


brain” has 


Manufacturing. “erector set,” 
201(C) 

Project Tinkertoy, 597 

Map making. Methods for faster map pro- 
duction, 488(C) 

Marin, Joseph and John A. Sauer: Plastic 
stress-strain relations under radial and 
non-radial combined stress loading, 119 

Materials handling. Gas industrial truck 
with electric transmission, 70(C) 

New fiber drum, 104(C) 

Rubber shipping containers, 204(C) 
Mathematics. The meaning of the vector 
Laplacian (Moon and Spencer), 551 

A method for solving third and higher 
order nonlinear differential equations 
(Ku), 229 

On the inversion of continuant matrices 
(Berger and Saibel), 249 


Dec., 1953.] 


Solution of algebraic equations (Aldrich), 
59 
Matrices. On the inversion of continuant 
matrices (Berger and Saibel), 249 
Measurement. New particle-size distribu- 
tion analyzer, 204(C) 
Versatile photometric goniometer, 266(N) 
Mechanics. The principle of complementary 
energy in nonlinear elasticity theory 
(Langhaar), 255 
Medicine. Lysine polypeptides synthesized, 
201(C) 
The mechanical design of muscle-operated 
arm protheses (Blaschke and Taylor), 435 
New surgical sponge, ‘‘Ray-X,’’ 100(C) 
New type penicillin, 489(C) 
Photography in body cavities, 398(C) 
X-ray images of living organs shown on 
television, 26(C) 
X-ray therapy for skin infections, 601(C) 
Memory devices. Electronic ‘‘giant brain” 
has memory improved, 303(C) 
Ferroelectric ‘‘memory” crystals, 304(C) 
Metal finishing. Vacuum coater, 166(C) 
Metallurgy. Casting titanium metal shapes, 
487(C) 
Production of zirconium, 101(C) 
Meteorology. Wind 
factors (Court), 39 
Micromerograph. New particle-size distri- 
bution analyzer, 204(C) 
Microwaves. Applications of microwaves in 
scientific research (Klinger), 129 
Military engineering. Arctic cable, 176(C) 
The dying manikin, 489(C) 
Methods for faster map production, 488(C) 
Miniature motor for use in bombers, 603 (C) 
Project Tinkertoy, 597(C) 
Miniature bearings. Protection for 
bearings, 597(C) 
Mining. ‘‘Air-borne” concrete, mixed under- 
ground, 550(C) 
New blasting technique, 396(C) 
Minorsky, N.: On interaction of non-linear 
oscillations, 147 
Modulated oscillators. 
in a 


extremes as design 


tiny 


Amplitude variations 
frequency-modulated _ oscillator 
(Cunningham), 311 


Mold. Prevention of mold growth in binocu- 
lars, 491(C) 

Monograph. Introduction to monograph on 
exhaust turbocharging (Eksergian), 57 


INDEX 


61! 


Moon, Parry and Domina Eberle Spencer: 
The meaning of the vector Laplacian, 551 
TEM waves in cylindrical systems, 325 
Motion pictures. Color film on 
fission available, 398(C) 
Effects of stereo movies on vision, 101(C) 
Motors. First 
stalled for world’s largest wind tunnel, 
301(C) 
Miniature motor for use in bombers, 603 (C) 


nuclear 


propulsion equipment _ in- 


New hydraulic pump motor for jet bom- 
bers, 394(C) 

Silver graphite sliding contacts or brushes, 
303(C) 


N 


Networks. New lab-type pulse-forming net- 
work, 488(C) 

Noise. Low viscosity lubricant helps reduce 
radio noise, 38(C) 

Nonlinear analysis. A method for solving 

third and higher order nonlinear differ- 

ential equations (Ku), 229 

Amplitude variations 

oscillator 


Nonlinear oscillations. 
in a frequency-modulated 
(Cunningham), 311 

On interaction of non-linear oscillations 
(Minorsky), 147 

Nonlinear resistors. Varistors, 203(C) 

Nuclear physics. Color film on 
fission available, 398(C) 

New effect in nuclear reactions, 394(C) 

Number theory. Addendum and correction 
to “Radio technology and the theory of 
numbers” (van der Pol), 265 

‘‘Water wings” for sailors, 26(C) 


nuclear 


Nylon. 


O 


“Obstacle-gain’”” VHF transmission, 460(N) 
Oil. Detergents used in oil fields, 103(C) 
Gas turbines used for oil wells, 254(C) 
Planes and oil aid weed control, 603(C) 
Optics. Improved refractometer, 463(N) 
Prevention of mold growth in binoculars, 
491(C) 
Spectrograph for modest budgets, 399(C) 
Oscillations. Amplitude variations in a fre- 
quency-modulated oscillator (Cunning- 
ham}, 311 
On interaction: of 
(Minorsky), 147 


non-linear oscillations 


INDEX 


P 


Packaging. New fiber drum, 104(C) 
Rubber shipping containers, 204(C) 

Pai, S. I.: On turbulent flow in circular pipe, 
337 

Paper. Paper snow fence, 102(C) 

Particle size. New particle-size distribution 
analyzer, 204(C) 

New type penicillin, 489(C) 

A simple magnetizer, 


Penicillin. 
magnets 


Permanent 
71(N) 
Tiny Alnico magnet does six jobs at once, 
5§50(C) 
Perpetual motion invention, 176(C) 


Phase-plane method. A method for solving 
third and higher order nonlinear differen- 
tial equations (Ku), 229 
Photography. Millionth-of-a-second __ pic- 
tures, 600(C) 
New light for stereo photography, 202(C) 
New orthochromatic sheet film, 397(C) 
Photographic method of graduating pre- 
cision instrument dials, 397(C) 
Photography in body cavities, 398(C) 
Photometry. Versatile photometric goniom- 
eter, 266(N) 
Photosynthesis in plant life, 599(C) 
Pipe. On turbulent flow in circular pipe 
(Pai), 337 
Plant chemistry 
life, 599(C) 
Plastic stress-strain relations un- 


Photosynthesis in plant 

Plasticity. 
der radial and non-radial combined stress 
loading (Marin and Sauer), 119 

Plastics. ‘‘Cellular’’ electronic construction, 
268(N) 

Polarization. 
distribution versus semi-permanent polar- 


The case of charged density 


ization as a basis for electret behavior 
(Swann), 167 

Polynomial equations. Sclution of algebraic 
equations (Aldrich), 59 

Polypeptides. Lysine polypeptides synthe- 
sized, 201(C) 

Powders. New particle-size distribution ana- 
lyzer, 204(C) 

Power. Electrical 
used in early 
(Brooks), 401 

_Motor-driven transmission 

switch, 396(C) 

Printed electronic circuits. ‘‘Cellular’’ 
tronic construction, 268(N) 


instruments 
stations 


indicating 
Edison. central 
line shorting 


elec- 


‘(Re ae & 


Rotary switch uses printed circuit tech- 
niques, 324(C) 

Production. Project Tinkertoy, 597(C) 

Project Tinkertoy, 597 (C) 

Prosthetic devices. The mechanical design 
of muscle-operated arm protheses (Blas- 
chke and Taylor), 435 

Protection for tiny bearings, 597 (C) 


R 


Radar. Applications of microwaves in scien- 
tific research (Klinger), 129 
A cushioning material for radar darkrooms, 
202(C) 
New _ lab-type 
488(C) 
Radiation. 
395(C) 
Radio. Addendum and correction to ‘‘Radio 
technology and the theory of numbers’”’ 
(van der Pol), 265 
Australian midget radio, 203(C) 
Electronic circuits on cloth, 38(C) 
Improved radio teletype, 103(C) 
Low viscosity lubricant helps reduce radio 
noise, 38(C) 
Methods for cooling transistors, 103(C) 
“Obstacle-gain"’ VHF transmission, 460(N) 
TEM waves in cylindrical systems (Moon 
and Spencer), 325 
Radio astronomy (Klinger), 353 
Radioactivity. The atom age: from boat-in- 
bottle to sub-in-sphere, 254(C) 
Prevention of mold growth in binoculars, 
491(C) 
Radioactive water aids in food processing, 
38(C) 
Remote handling tongs, 400(C) 
Reactive gas mixtures. The thermodynamics 
of critical phenomena in gases (Lee), 245 
Reclamation of asbestos, 368(N) 
Recorders. Tiny Alnico magnet does six 
jobs at once, 550(C) 
Improved 


pulse-forming network, 


Galvanized shielded enclosures, 


Refractometers. refractometer, 
463(N) 

Remote control. Electronic control for auto- 
matic driving, 393(C) 

Reproduction. Methods for faster map pro- 
duction, 488(C) 

Research. The first hundred years of re- 
search at The Franklin Institute (Coul- 
son), 1 

Research—its goal in industry (Groves), 27 

Resistors. 0.25-watt axial lead resistor, 103(C) 

Varistors, 203(C) 


Dec., 1953.] 


Rockets. Hydrazine—a new tonnage chem- 
ical, 299(C) 
Root convergence. Solution of algebraic 
equations (Aldrich), 59 
Rubber. Arctic cable, 176(C) 
Cushioning material developed, 104(C) 
Rubber shipping containers, 204(C) 
Russian science reports. Columbia Uni- 
versity to translate Russian science re- 
ports, 324(C) 
S 
Safety engineering. The atom age: from 
boat-in-bottle to sub-in-sphere, 254(C) 
Corona detector for high-voltage equip- 
ment, 491(C) 
‘‘Flying watchman,” 202(C) 
Galvanized shielded enclosures, 395(C) 
New attachment for welder’s mask pat- 
ented, 400(C) 
New blasting technique, 396(C) 
Remote handling tongs, 400(C) 
The safety belt vindicated, 324(C) 
“Water wings”’ for sailors, 26(C) 
Saibel, Edward and W. J. Berger: On the in- 
version of continuant matrices, 249 
Sauer, John A. and Joseph Marin: Plastic 
stress-strain relations under radial and 
non-radial combined stress loading, 119 

Sawtooth function. Addendum and correc- 
tion to “Radio technology and the theory 
of numbers”’ (van der Pol), 265 

Scientific literature. Columbia University 
to translate Russian science reports, 
324(C) 

Scientific translations center, 399(C) 

Silver graphite sliding contacts or brushes, 
303(C) 
Simulated service testing. 
buckets, 302(C) 
Skilling, H. H. and John C. Beckett: Control 
of air ion density in rooms, 423 

Skin diseases. X-ray therapy for skin in- 
fections, 601(C) 

Solar radiation. Radio astronomy (Klinger), 
353 

Specific heat. The thermodynamics of criti- 
cal phenomena in gases (Lee), 245 

Spectrography. Spectrograph for 
budgets, 399(C) 

Speculum speedlight. 
cavities, 398(C) 

Spencer, Domina Eberle and Parry Moon: 
The meaning of the vector Laplacian, 551 

TEM waves in cylindrical systems, 325 


Tester for turbine 


modest 


Photography in body 


INDEX 


613 


Sponges. New surgical sponge, ‘‘Ray-X," 
100(C) 

Springs. Fatigue properties of music wire 
and springs, 459(N) 

Stereo movies. Effects of stereo mavies on 
vision, 101(C) 

Stereo photography. New light for stereo 
photography, 202(C) 

Strain. Plastic stress-strain relations under 
radial and non-radial combined stress 
loading (Marin and Sauer), 119 

Street lighting. New constant-current street 
lighting transformer, 600(C) 

Strength of materials. Fatigue properties of 
music wire and springs, 459(N) 

Plastic stress-strain relations under radial 
and non-radial combined stress loading 
(Marin and Sauer), 119 

Stress. Plastic stress-strain relations under 
radial and non-radial combined 
loading (Marin and Sauer), 119 

Structures. Wind extremes as design factors 
(Court), 39 

Submarines. ‘‘Water 
26(C) 


Swann, W. F. G.: The case of charged density 


stress 


wings’ for sailors, 


distribution versus semi-permanent polar- 
ization as a basis for electret behavior, 
167 
Switches. Motor-driven 
shorting switch, 396(C) 
Rotary switch uses printed circuit tech- 
niques, 324(C) 


transmission — line 


+ 


Tantalum. Tiny tantalum capacitor, 487(C) 
Taylor, Craig L. and Alfred C. Blaschke: The 
mechanical design of muscle-operated 
arm protheses, 435 
Telegraphy. The 
Union, 203(C) 
Telephony. Ferroelectric 
tals, 304(C) 
Improved radio teletype, 103(C) 
Television. Industrial 
crime, 486(C) 
“Obstacle-gain”’ VHF transmission, 460(N) 
Transistors for television?, 100(C) 
X-ray images of living organs shown on 
television, 26(C) 
Tester for turbine buckets, 302(C) 
Theory of numbers. Addendum and correc- 
tion to “‘Radio technology and the theory 
of numbers” (van der Pol), 265 


new uses for Western 


‘memory’ crys- 


Teletype. 


television solves a 


Testing. 


614 


Thermodynamics. The thermodynamics of 
critical phenomena in gases (Lee), 245 

Titanium. Casting titanium metal shapes, 
487(C) 

Tools. Ultrasonic machine tool, 203(C) 

Topography. Methods for faster map pro- 
duction, 488(C) 

Traffic problems. Electronic 
automatic driving, 393(C) 

Transformers. New constant-current street 
lighting transformer, 600(C) 

Methods for cooling transistors, 


control for 


Transistors. 
103(C) 
Transistors for television?, 100(C) 
Translations. Columbia University to trans- 
late Russian science reports, 324(C) 
Scientific translations center, 399(C) 
Transmission. Motor-driven transmission 
line shorting switch, 396(C) 
“‘Obstacle-gain’’ VHF transmission, 460(N) 
Transmission systems. Gas industrial truck 
with electric transmission, 70(C) 
Transverse electromagnetic waves. TEM 
waves in cylindrical systems (Moon and 
Spencer), 325 
Trucks. Gas industrial truck with electric 
transmission, 70(C) 
Tubes. Vibration generator 
tubes, 177(N) 
Turbine buckets. 
302(C) 
Turbocharging. Introduction to monograph 
on exhaust turbocharging (Eksergian), 57 
Turbulence. On turbulent flow in circular 
pipe (Pai), 337 
Turbulent flow. On turbulent flow in circular 
pipe (Pai), 337 


for electron 


Tester for turbine buckets, 


U 


Ultrafax. The new uses for Western Union, 
203(C) 


Ultrasonics. Ultrasonic machine tool, 203(C) 


V 


Vacuum metallizing. Vacuum coater, 166(C) 

Van der Pol, Balth.: Addendum and correc- 
tion to ‘‘Radio technology and the theory 
of numbers,’’ 265 

Varistors, 203(C) 


INDEX 


i PE 


Vector analysis. The meaning of the vector 
Laplacian (Moon and Spencer), 551 

Vermilye Medal presentation, 105 

Vibration. Vibration generator for electron 
tubes, 177(N) 

Vibration pickup calibrator, 559(N) 

Vision. Effects of stereo movies on vision, 
101(C) 

Voltmeter. Improved laboratory standard 
d-c. voltmeter, 102(C) 


W 


Waste. Reclamation of asbestos, 368(N) 

Water. Radioactive water aids in food proc- 
essing, 38(C) 

Wave guides. Applications of microwaves in 
scientific research (Klinger), 129 

Waves. TEM waves in cylindrical systems 
(Moon and Spencer), 325 

Weather. The new uses for Western Union, 
203(C) 

Weed control. 
trol, 603(C) 

Welding. New attachment for welder’s mask 
patented, 400(C) 

Western Union. The new uses for Western 
Union, 203(C) 

Wharton system. 
201(C) 

Wind. Wind extremes 
(Court), 39 

Wind tunnel. First propulsion equipment 
installed for world’s largest wind tunnel, 
301(C) 

Wire. Fatigue properties of music wire and 
springs, 459(N) 

Wright Brothers. Fifty years of flying prog- 
ress (Loening), 493 


Planes and oil aid weed con- 


Industrial ‘‘erector set,” 


as design factors 


X 


X-ray. New surgical “Ray-X,” 
100(C) 

X-ray images of living organs shown on 
television, 26(C) 


X-ray therapy for skin infections, 601(C) 


sponge, 


Z 


Zirconium. Production of zirconium, 101(C) 


ESOLUTION CHAR 


100 MILLIMETERS 


INSTRUCTIONS Resolution is expressed in terms of the lines per millimeter recorded by a particular 
film under specified conditions. Numerals in chart indicate the number of lines per millimeter in adjacent 
“T-shaped” groupings. 

In microfilming, it is necessary to determine the reduction ratio and multiply the number of lines in the 
chart by this value to find the number of lines recorded by the film. As an aid in determining the reduction 
ratio, the line above is 100 millimeters in length. Measuring this line in the film image and dividing the length 
into 100 gives the reduction ratio. Example: the line is 20 mm. long in the film image, and 100/20 = Sa 


Examine “T-shaped” line groupings in the film with microscope, and note the number adjacent to finest 
lines recorded sharply and distinctly. Multiply this number by the reduction factor to obtain resolving power 
in lines per millimeter. Example: 7.9 group of lines is clearly recorded while lines in the 10.0 group are 
not distinctly separated. Reduction ratio is 5, and 7.9 x 5 39.5 lines per millimeter recorded satisfacto- 
rily. 10.0 x § §0 lines per millimeter which are not recorded satisfactorily. Under the particular condi- 
tions, maximum resolution is between 39.5 and 50 lines per millimeter. 

Resolution, as measured on the film, is a test of the entire photographic system, including lens, exposure, 
processing, and other factors. These rarely utilize maximum resolution of the film. Vibrations during 
exposure, lack of critical focus, and exposures yielding very dense negatives are to be avoided. 


